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Digitalisation and Opening Science
Research Data Infrastructures




Digitalisation and Opening Science NFDI4
DataScience

e Modern research relies on more and more data
e Modern research on an internationally competitive level is no longer possible without digital support

Live Sciences Natural Sciences

Humanities and Social

Engineering Sciences .
9 9 Sciences

e This leads to a paradigm shift
e Scientific progress will only be furthered, if
o (1) data becomes available at large scale
o (2) datais linked and machine-interpretable
o (3) specificities of the different disciplines are very carefully taken into account
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Research Data Infrastructures °\£ NFDI4
.\ DataScience

e Considering the whole research data lifecycle

create

e Besides publications and research data, other digital
reuse process artefacts such as research software should be taken
into account and should be properly represented
e Digital artefacts should be enriched with metadata
and should be linked for contextualization
e This forms the technical foundation for modern
archive research data infrastructures and tools
e Special emphasis should be put on the usability of
the resulting systems

access analyze
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National Research Data Infrastructure (NFDI) Dgltle:lglélience

e NFDI to set up a German National Research Data Infrastructure
o The goal is to build ONE NFDI
e 26 NFDI consortia funded sz IO e
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National Research Data Infrastructure (NFDI)

e Sections to work on cross-cutting topics

Section-metadata

NFDI4
DataScience

(Meta)data, Terminologies, Provence

Section-infra

Common Infrastructures

Cross-cutting Section-edutrain

Training & Education

topics

Section-ELSA

Ethical, Legal and Social Aspects

Section-industry

Industry Engagement
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National Research Data Infrastructure (NFDI)

e Base4NFDI to develop basic services

Ve Daphne&NFDI A
o NFDI4Microbiota DataPLANT
3 FAIRagro
+  KonsortSWD  nppigimmuno
. * NFDI4BIOIMAGE Data
« NFDI4Culture Data Science T Production

. Data &Al
" NFDI4Chem Integration

FAIR Digital Objects
Data Protection EcTomn .
and Research Ethics  Multi Cloud HN otel':;;klzb PUNCH4&NEDI
Identity & Access - .
EDUCATION Persistent
Management  EpYINE Identifiers NIk
INDUSTRY Training Licensing& BERD@NFDI =
ENGAGEMENT Metadata Modulé Copyright @ ;
GHGA Schemata
Terminology Research Software NFDI4Earth '
*  MaRrp] Harmonisation - Data COMMON
nt H .
R “;S:n':e TSI  NFDI4Objects
. Pseudonymising Long Term  Error
* S Archiving Culture
. ETHICAL, LEGAL Ketowiad
+ NFDI4Cat & SOCIAL ASPECTS Graphsge
‘. FAIRmat Search & NFDI4Ing Data
* Harvesting Provision
* , NFDI4Energy NFDI4Memory

e . NFDI-MatWerk ~ NFDI4Biodiversity ., *

.

07.12.2023, Sonja Schimmler

- NFDI4
DataScience

IAM4NFDI

Identity & Access Management
Supported by: Section Common
Infrastructures

PID4NFDI

Persistent Identifier Service
Supported by: Section Common
Infrastructures

TS4ANFDI

Terminology Services
Supported by: Section Metadata,
Terminologies, Provenance
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NFDI4DS: NFDI for Data Science and Artificial Intelligence

e NFDI4DS to set up a

C

7. NFDI4
\ DataScience

o National Research Data Infrastructure for Data Science and Artificial Intelligence

e Our Vision
o Target the data science and
artificial intelligence community
in Germany
o Support the whole research data
lifecycle: collect/create, process,
analyze, preserve, access, reuse
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e Our Objectives

Make all digital objects (articles, data,
models, workflows, scripts/code) available
Interlink all digital objects and offer
innovative tools and services

Develop, establish and sustain a national
research data infrastructure

Foster FAIR (findable, accessible,
interoperable, reusable) and open research
Increase transparency, reproducibility and
fairness in research

Consider ethical, legal and social aspects
in research



NFDI4DS: Context

Computer
Science

NFDIxC
S
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Data
Science

<7 NFDI4
_/ DataScience

other
NFDIs

Domain
Knowledge

Mathematics
& Statistics

~NFDI4
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Methods from computer science form the
prior foundation.

Solutions from mathematics and statistics
are key for new models and evaluations.

Domain expertise from different domains and
from a wide range is the driver to bring
solutions into all domains alike.



NFDI4
NFDI4DS: Consortium DataScience
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as providers and maintainers of data and for
access to domain user groups.
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NFDI4DS: Work Programme

1: Overall management and governance

2: Accounting and contract management

1: Applications in language technology

and natural language processing

2: Applications in biomedical research
and clinical decision making

3: Application for information sciences

4: Applications in the social sciences

NFDI4
DataScience

1: Continuous multi-stakeholder
requirements analysis

2: Community building and
stakeholder engagement

3: Training, skill development and
capacity building

4:Legal and ethical aspects

1: Collaboration and interoperability
with other infrastructures

2: Collaboration with other NFDI
consortia

3: Collaboration with national,
European and international partners

4: Collaboration with industry

3: Monitoring and reporting

4: Information management and marketing

5: Call for speedboat projects

TA6: Management

TA1: Community
& Training

TAA4: Transfer
& Application

Infrastructure

¥

1: Unified access portal & interface
2: Open FDO repositories

3: FDO registries

4: Assessment services

5: Data creation, annotation and
curation

6: Online authoring, publication, and
execution platform

7: High performance computing and
infrastructure
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Code/Scripts

Workflows I

1: Standards
2: FAIR and quality measurement
3: Persistent identifiers

4: Extraction, linking, and integration
of research metadata

Publications ||
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NFDI4DS: Knowledge Graphs (KG)

e Open knowledge base of DS & Al resource (code, data and
models) metadata & their relations.

e State-of-the-art data representation to implement FAIR principles.

e Open & transparent resource for searching research metadata
and as public resource/infrastructure through open APls.

NFDI4DS: FAIR Digital Objects (FDO)

Metadata
e Service Interfaces e Stable actionable unit enabling reliable interpretation

== Identifier and processing of the contained metadata and
resources (code, data and models).

e Representation of a wide range of resources based
on FAIR principles.
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NFDI4DS: FAIR Digital Objects & Research Knowledge Graphs
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NFDI4DS: Research Data Lifecycle DataScience

| want to collect/create data
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NFDI4DS: Infrastructure and Services 52> NFDI4
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NFDI4DS: Community Involvement - New Technologies

Language Technology DFKI
Life Sciences ZB MED
Information Sciences TIB
Social Sciences GESIS
e Speed Boat Projects to start with other communities
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NFDI4
NFDI4DS: Community Involvement - New Technologies DataScience

The Open Modeling Foundation: PN

A Global Community for Beatriz Serrano-Solano
Standards-Based Modeling o -
of Human and Natural Systems ntrogtichon te e

h . i 24. Oct 2023 9:00 onl
21t June 2023 5:00 p.m. online NFDI4 i drlilal NFD|4
DataScience DataScience

Lecture Series NFDI4DS www.nfdi4datascience.de fociuee BRctos DMDS www.nfdiddatascience.de

%ata&nence
Marco Jahn, Eclipse Foundation www.nfdi4datascience.de
Software ate the world - and Open
Source is eating software!

28. Nov 2023 9:00 online NFD|4
DataScience

Lecture Series NFDI4DS www.nfdi4datascience.de

Introduction to NFDI4DS and
OpenCitations

3th April 2023 10:00 a.m. online
: NFDI4
DataScience

Lecture Series NFDI4DS ‘www.nfdi4datascience.de

NFDI Conference & Consortium Meeting
(2021, 2022, 2023)

NFDI4DS Lecture Series

How can we support researchers

and the general public
ding new technologies?

NFDI4
DataScience

www.nfdi4datascience.de
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weizenbaum
foru>

@9 Unsere dffentlichen Diskurse Gber KI
brauchen einen Perspektivwechsel - hin

weizenbaum bt sl Pl

den damit verbundenen Woglichkeiten
fo rU//\ und Grenzen. Dadurch riicken wichtigere
) Fragen in den Fokus als die, ob uns
KI ersetzen wird. Wir sollten uns den
Gestaltungsspielréumen zuwenden,
anstatt Angst zu haben oder einfach
einem Hupe zu folgen.

‘eizenbaum
foru>

99 Ich habe es selten erlebt, dag eine
neue Technologie bei unseren Kunden so
schnell Einfluss auf konkrete Projekte
genommen hat. Die Chancen und Mglich-
keiten fir neue Produkte sind gro8. Das
ist sehr spannend, aber zum Teil auch

gefihrlich, da die Erwartungshaltung
. = . . hoch ist und Limitationen und Gefahren
Weizenbaum-Forum: ChatGPT, Stable Diffusion & Co. weizenbaum nicht gleich offensichtlich sind.
Welche Auswirkungen haben so genannte generative KI-Modelle auf die Gesellschaft? fo ru>
-

Jaona WGlles-Brehm
he Uitarbeiterin
vertrousnenirdige KT (ZVCT)
und bein 1Rights.Lab

Hans-Peter Zorn
Head of Artificial Intelligence / CTO

9. Mai 2023 | 18:00-19:30 Uhr | digitale Veranstaltung 99 Als Kunstvermittlerin interessieren
mich besonders die Machtverhdltnisse,
Bildlogiken und Wissensproduktionen
kinstlicher Intelligenzen. Ich sehe es
als essentielle Aufgabe, dies kreativ,
kritisch und kiinstlerisch zu hinter-

Forum: ChatGPT, Stable Diffusion & Co

Anja Gebaver
Besearch Ass:
Hamburger Kur

e Digital education
1le

07.12.2023, Sonja Schimmler



NFDI4

NFDI4DS: Community Involvement - New Technologies DataScience
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Scholarly QALD @

m  Question answering over scholarly
knowledge graphs

SOTA @

m State-of-the-art tracking in Al scholarly
publications

FORC @

m Field of Research Classification for
Scholarly Publications

SOMD @ | )

m Software Mention Detection in
Scholarly Publications
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Metadata for machine learning

Machine-actionable software management plans
FAIRification game for software



User Interviews: Ethical, Legal and Social Aspects

Ethical, legal and social implications of Data Science and Al are turning out to be an
important issue that is increasingly relevant for data scientists, policymakers and the
general public.

NFDI4DataScience plans to identify these challenges and issue recommendations on how
they should be addressed. In order to achieve this goal we are gathering requirements via
interviews with researchers and practitioners that are/were involved in Data Science and Al
projects.

Are you a Data Scientist? Are you concerned with the sometimes disparate impact of your
work? Are you feeling lost in the jungle of numerous legal provisions? Then you can help us
by describing the specific ethical, legal and social challenges you have faced in any of your
projects. An interview will take about 60 minutes and will be conducted online.

NFDI4DS Interviews: Ethical, Legal
& Social Aspects
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NFDI4DS: Community Involvement - New Technologies

Conversations on Al Ethics — Special Episode
Getting to know the experts

.
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NFDI4DS Video Series: Conversations on Al Ethics

Further information: www.nfdi4datascience.de



NFDI4
DataScience

Forschungsdateninfrastrukturen

und deren Bedeutung fur moderne Forschung

Prof. Dr. Sonja Schimmler

07.12.2023, Kl in Bibliotheken - Neue Wege mit groBen Sprachmodellen?




